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(54) OPTICALLY AMPLIFYING DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide an optically 
amplifying device used for a wavelength division 
multiplex optical transmission system which multiplexes 
and transmits optical signals of various wavelengths, 
where the optical amplifying device can be restrained 
from deteriorating in nonlinear characteristics and an 
S/N ratio due to a change in number of channels.. 

SOLUTION; An optically amplifying device is equipped 
with a first part 1000 which comprises a rare earth 
doped optical fiber 521, an exciting laser diode(LD) 
591, and an automatic optical gain control circuit (AGC) 
601, a second part 2000 which comprises an optical 
attenuator (ATT) 64 and an automatic level control 
circuit (ALC) 66. and a monitor signal processing 
circuit 70. The optically amplifying device is so 
controlled to amplify and output wavelength division 
multiplex optical signals at a level corresponding to 
the number of channels before channels are changed in 
number and when a change in number of channels is 
noticed, the optical attenuator 64 is temporarily kept 
constant in light transmittivity, and the optical 
amplifying device is so controlled as to keep its gain 
constant and output light signal at a level 
corresponding to the number of channels. When the 
change in the number of channels is finished, the 



optically amplifying device is so controlled as to keep 
its gain constant at a level corresponding to the number 
of channels starting to control the light transmitttvity 
of the optical attenuator 64, 
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10 [ 0 0 6 0 ] M 8 RGB 9 iZfcftWV>*<Dfa<D$m<DB. 

miz «fc 4 as* u^Mpjfflna^ e s ®8W§Bn?*4. m s 
zm&t&t. &mwl (fe~iokHz) ttrnttz 

X-f y^9 2 £ h^>^^5 8 0 £<7)fSIKfflLtt<otl 

w- •»»ttR-aii^fea<-r. ma. flaw*. *y ■ 

5 U-fen> K^-^-<D^d3Kttl 0~10 05'Jt 
20 [0 0 6 1] #5/ h^7^^f c ^W^^C-t^ 

[0 0 6 2] xissKifev^ti. n-^^-f^/*- 
(f c ~0. 01Hz) S:^1-*9yf-lS»9 4^JfflI 

30 a*i4. BP*i, *!f»;b-y^^i<o^4i:, «%<0¥ 

-fr*S8£*wafc«fcyaMt-r40n? r^u^j ^ 

8&9 4tC7-y ; ?-ans.n 
[0063] JJyv ^|n]^9 4 H» Vj£)&£Klfit 6 4 tC 

40 «r^-LTSE»lRy. D/ASa^^LT»JSaWi»9 

[ o o 6 4 ] m 9 \tm 6 &xm s ojiB&^joxjBacta 

9 6ttB¥j£3»lPj» (r) -efe^„ S9 4#K-rs 
i:, ^;ti/*>^C S wc ft ^-fs^S/JTHIftS 2(c 

i/7 h-r4<7>t', ^^^^-©i^WHi&Se^Zil 

s¥^rtffi»c«fM-r4. 

[0 0 6 5] XH9jcfev\Tv ftWf^-ycwW^tdu 
so ®6 csR-ttBWiafc c "catstioftsw^/- ■?aH@BJMB 
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ft*. 

[0 0 6 7] -f-ir*;WBaEK0^/feifl&1*SjW»ftI^ 

s 2 ttx-r 8 2 ^smomwmm 

wraans. 20 
[0 0 6 8] fot< ^ffi*£***;i/lttcjtjffir* 

flbttf. Jhhy-f#-K (PD) 5 83 ©B&AttHfcER 

[00 69] ±5fi©«W»C <fc y, iTHHI 8 2 

£&£fC. *h*W;4--K (PD) 5 8 3 KJ:»J«** 
[0 0 7 0] ::<z>3Qfic!»#ST?»i. 4it&3ii&flK:l$& 

Z £ immtcWrSlC Ji. <i«*£gtfSB4©ft 

[007 1] H 1 0 l±^^Ilg©f(fi0|IS6<7^J®0^fg^ 
SHfewU iOJWNBSStttt m-<7J^l 0 0 0, 
t8£tf>awfr 2 0 0 0&tf j$=<Z>atf}-3 0 0 0 <fc >J|i3 

Lfc*7T-f^<- (EDF) 52 2 , JttiMft*^-S 

44 . 3«JUMMfc*-7?-5e2 . ytr-fyi/-*-- 

5 5 3 , 5 5 4 . rth (PD) 5 8 5 » OB 

U— !f-*V*-K (LD) 5 9 2 . AtfliHWtfWfflW 50 



4#gg20 0 0- 1 9 6 1 6 9 
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EJSft (AGC) 6O2 &#A/TH*. Jt£0S5=©H$£- 
(PD) 5 8 3 t %m-<Dm> 2000t -ftUSiCflgg 
[0072] tfr-0>»# 1000 £&{CS&=<Z>g|I# 3 0 

ooii, #fi^fc™jei/<MC|B#i,Tv*S. 3£{c, $ 
r.<M&2 o o o tt, 3r-:©8is#3 o o o £A#73$ 

-jeicwprrs. *<m 

0 0 0 ff)nI3Bftg»ft6 4 lc£ 
%-=V>Wr} 3 0 0 0 <0itf0fftilC J: »;#* 

[0073] U, flS-a^W^oafiEWIP-^ 

<f *- K 5 9 ] JttWSEflWISfl' 3 0 0 0 (Dfiim Is-V- 
^f-f*-KS02 0>^***l*iVjv*<T?36*$>. 

[0 0 7 4] 1 OT'ti, fl!L2£>*a-2 0 0 0 fcife" 

^©^>3 o o otJa^Hft*^- 5 43 fc* sjr-fsr 

-K (PD) 5 83 fcfe#»W8LTV*». itlfett. 

asnco3ii^2 000 ktB=<m&3 0 0 OT-en-^M'J 
[0075] xai^J^wras&G 0] Atf 6 o 2 »n 

ffiT'&Z. Xli. «f»&. ^--?.©ffl^>3 0 0 0T'^itJ$ 

[0 0 7 6] ^^^^MKX^OSatiSii, Kl^jy^gSI 

6 4 £ J: Sfttia&tiBtt. 8S«flJi3«»teI» 7 0 Xt±g 

7 0 ic<t y ii^ihati^. El 3 »C7frf|tffl6cwK»i:Bi 

[0077] 011 tt*%WcDj£{lte<Z>3QS<ZMtC «t 

sp^s^-t. bi 1 ^em^fsii. mi 

OlC^StLSi^JC |g-©^>10 0 0. ig-cogi^> 
2 0 0 0&ZWB3®8Rd-3 0 0 0 &^T?VNS„ bA^ 
U ® 1 1 CsR-i-^WWKBtt. ^~©615»2 0 0 0(0 
B©U^;i/»lp|K 6 6 tfWU *EE-t*fe»C0A I, 

[0 0 7 8] S(ci^b<l5iqa-tai:. pF5!«M»»6 4. 

y^-543 ctv^saftr, *h*"^3f-K (p 

D) 5 8 3 \Z£>J1&S&mzm&Zt\ BflU^/MWW 
Egg 6 6 tCA^ati-5> u iS6 L/^;M6!lffiI(HlSSft 6 6 tttljfc 



2003$ 8JHB 9H|52ft i)M 
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0 o 0>fflU*£*j&e9©)fclfj;& as -fct £0 i^/uftl 

[o o 7 9i «,t, ^H0Qaih5>3 o o o«at*#m/s 

fl^CD -Sfiiftfc h df>f K ( P D) 5 Hf, Jc<fc 'Jig& 
€#fC^^tW £SM*3M«&6 02 tmattcAL 
CliIFJB»9 8 KA^S*l£„ A L C*IBEIB» 9 8 tt. 

[oo8 0] ^m//A7-;w?MM>tiiBK£:^ io 

6 &IM* U **UC <fc l J , -ajSftHBHg 6 4 fcffiW LT 

IMHHW-rscm 3 0 0 0®&MK/7l*ffi 

[008 1] 01 2fct*««0jg{C|fi<^ateWe«B=J: 
«FW*W -»»4jS%t. H12©ifcJWBiRtt. 010 20 

12 ^ -v * ;wfflt l %m. 

~<Z>gp#2 0 0 0a yfftoftfcfflWfe -OSWKtoLS 

9 8 «. es& uAsi/ffltneisB 6 6 zmm? z ztizx 

[0 0 8 2] Hi 3 tS*«W©35tCfl&(Z)|lfigCWgflllfC«fc 

S&MBtttoftlflBrcay. 01 0, 01 1, 01 2 30 
iiH-flWttBIHB^S^t'. 01 3<0*WHSIBtt. 

^-545. *h*"-f3r-K (PD) 5 86 , ^Mffl 
<S)t7r-fA- (DCF) 10 0, mWfflffift77 
if A- (DCF) ftt$**i]BSK&l 0 2fegA/CVV&. 9t 

$mirf~>~- 545 atf * s #4*- k ( p d) s 8 6 

Hjfc£fl5»^3 0 0 0(C-££ftTV^„ z<D*P-<OflK> 

1 0 0 oxttssi ©S5#i 000 tsgr.©fip#2 000 
£ fc^JbTSB .1 <Z>A*iSi£?f5 1 1 

«t©Blc dfiWMa»7r>f A- 1 0 o^fcwtt^A-f 

MMmztirc.m&.tw)* «i<wwiBBw>flsi<z>flj 

2 ©ftfi-s fc ux uwrr & r k arcs *. 
[0 0 8 3] gp*>. * t ^xcoimm&ty 7 

-f A- lOOit 1t^lDto&2 0 0 0 £M=i0)t#0-3 0 
0 0 t©|8|taSRS*iTV\*. DC Fjg£-fifII» 1 0 50 



iRM2000- 1 9 6 16 9 
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mmx-hz. iofc». awiMa^wA-ioo 

[0 0 8 4] L*»U ^M»*ISbt77-r/<-«)»Affl* 
tc*«IB»Wffit*. #U<SilJ!"tei:, MW 

77-f a-k j: *s**«Ht mk&mm-7 
mt-tz. m^x. &fflmyt77'<rt- 1 o ojc^s 

■YA-ioofcj:*«5l:tt. ^8WK;w:^:i>lcfe 
tC^S -^aiMmc<fcc>T%. 35==CDSltf>3 000 

[0 0 8 5] frmmftyrjst- 1 o oa>e>£fc&3 

^HJA©-flJtt. *hdf-f*-K (PD) 5 8 6 fc*y 

6 02 kDC F^fil/IEmiS&l 0 2 kCAZ/Sft*. D 
CFtg^tiEHH&l 0 2t±. M»Wg&e774X- 1 0 

DC Fj§$^ffiEfElK 1 0 2 ttMitff^fc&tt W< 
[0 0 8 6] 014 «*^f-J<DSlCflfiC7)^|fi6©^{CJ; 

zwmssm<K>Wi®X'$>>h m 1 3 tH-flF*»H-- 

5S6 4(7)iM^$:^±$-a:5Wt' (HU*>> JffifflWXttft 

flyWHIKSJh*. DCF«J«c«iElBIttl0 2»±a»U^ 
/1/iWmgtl 6 6 ifflfflLX* Wr>M X t LXVfiWffi 
1S&b7 7 4 A— 10 0 CiS^MScO u^;hc/sct 

0 icA**s«a#tofefg#<& u"owjjnj6»«Birtc 

[0 0 8 7] 01 5tt*^8(©35tCfffi«)^SBfiD^}a{CJ; 
sy6J9WSttt<03WMT*»J, Si4kfs)Hf^«ir3 - 
m-Ztt Xrr'UXto- "3£LX(D$fflmyfr77 

a a— 100 1* «sai«^7 7-r ^-©^fefinaL, 

DC F*gi*cf«iElsJE& 10 2(1 4M*WHfctt7 7-f A- 1 
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l cMi£tss& 9 8ti as& i^i/wwewi 6 6 mm L 

T3gHCO,1|tf>3 0 0 0©ffl*i!lEfi*fi>l6fi*CDU^S 

[008H] @16 t**58W<05£Cffi©**<«Kffl»C J: 
*3fti«BSSB©a»J3BlT?*y, 1211 5tM 

C DCP^cftiEBKJ. 0 2»ifltI//VMB»tt 6« 

;WOCSCfc«*35fbS:llBiE , tS. A L CliiHlJiF& 9 8tt 
gMUK^MNBDle 6 fe«WUT. »--r.©6K>3 0 0 

[0 0 8 9] Hi 7ti*«W<^SBte<WKBtcj:*Mi 6 

( p d) 5 8 2 ©A*WK:e»*}ttr -r v b- # - s 5 

-F (PD) 5 85 «)A*»Kfi^S3*7'fVU-*- 
5 5 4 ©UJA«i:yfi»«b!;^9-5 44 t©lfflK:KW& 
3fc7-f;i/*-AifttfA2tt. #BH3tT- 

ffflg(No. 0 8/6 5 5, 0 2 7tClB3%a*tTfiy. * 

[0 0 9 0] 018CD (A) ti^>J30>XIB®»!BUCJ: 
«BU 7©*±JHS: F-7Lf=.yfr7r-<A- (RDF) 
5 2 2 C0flJ#^^#{?E 5:^1-^7 7, <H) ligjl 7 

(C) tt&u 7CM&±JSfeK--rbfc*7r-fA- (E 
DF) 5 2 2 XlWf?***-* ZO&fflmScTkttr 

[009 lj «ttf.. =ft±®5: K-^bfe3t77-T/N- 
(EDF) 5 2 2 ». El 8<7) (A) &C;^<fcofl« 
«&tt«DifiWWttS:#LTfey, X*W*-K (P 
D) 5 8 S V>Xi3<mWffima>%7< ft* - A 2 M*l 
18 CO (ft) Kjj***HW«ttfc*rrS. 3C0)^7.f;l/* 
-A2*^^1i^/5- 5 4 4 (CJ: >j^Htt^tU&3tefir 
■JW>-W** h 94*- K5 85 {CJc Vf&MSVlcgm 

asfr#j#»w§i!& 6 o 2 1 a l cti&E&ift 9 8 

i:lCA*^n, isgi 8co (C) lCaV*TpJf84*tt£1»*£ 
£tf-e$Z>o X^7^yi/^-Al^VX«A2ii#± 
gjSrK-^Ufe^r-f/^- (RDF) 5 2j £#5 2 

[0 0 9 21 w 1 9 ^^®X£4&®£tftz»@B(c Jt 
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^1000 i:3&-co{5ltf> 2000 toMWA tmco& 

SiHB^Wi. i«fB®SK.T.®fiRd-2 0 0 01CJ: »J-£cOA 

0 0 0 tc «k *J -jfc<&f!H3 £»o «fc 0 iz$mz *t« . 
[0 0 9 3] XCl^tcSKB-r**:. AJM&&mm 

4#6>©ift^jB5WWi. »T-fVl/-#-5 5i ft 
10 a%afcfi#aftab ^5 - 5 6 1 £tf-LT#±gt$: K— y 
Ufc)'£7 7'-YA-5 2i Icai&tlS. 
5 2i KJ:yiMHSftfe»ft#aiW3*tt. K74W 

[0094] jfe&«yj^9-5 4i ck 

S#S)W§#C0-S|5«, * h *V K 5 8 ! IC * U« 

;nc$fB#$i-tTfg-cofiKM 0 0 otcitajs^o, 

[0095] ^fe^tlli*^- 5 4 2 fC J: >^>ll!feSnfe» 

&. icoii6spJ^{60IW&6Oi «, mi\/—&—94 

^7y-<^-5 2i COAm^ffi^S^fl^CO^W 

[0 0 9 6] ttoT, JWff^AA^tfeSSeife^rW/^- 
30 JCJ:'M^<^t:Lfe#6-Tt), 95— C0SP^-2 0 0 0fC 
«k '^fi^Sjfifg^CDl/^l/fe -JEK-rSi t^iMB-e 

<BfM>ioooKjd3't&z.tifim)k&. se^>T, as& 

/<- S 2 1 co)'fi^A*co/N'f7- i/^;i/{iM^co 

9i frbmbZftZ&mi'— y-¥-l>,<Dl"<jlZ:T3< 

40 C0^Sti/J^<T : b<fcVx3tH^S„ 

[0 0 9 7] ®2 0{±*^C03SIC{fiCO^SSCO^fl8»C<{: 

h94*-b' (PD) 5 8 a. 2fcl) t »tWgW6atHl»7 

&®^mm&zmm&im e 4 ica*$^ >^ 
1^*^-5 4 3 »JdM*anfc>ecE)-»tt* )^ 

50 |rjl8&7 0(CA*3*v«>. 
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[0 0 9 8] +V*Am0WtM+ZWHte*O~ 

fc, Ettfe?5XPHeR 7 o «:B» u^;L#J^|RilSt 6 6?: 

[0 0 9 9] f-Y*J#«HES*S67*-*fc» SCBttttt 
XgSOHl 7 0 14 iUgftMaHB} 6 4 {CfW£WP^£-fc»;T#; 

[0 10 0] H2 l fct#?^<B££te©|^<^JS»cJ: 

Sflfl-Sriftf. IS2 1(D)Wift^a«iai9<D)fci^teg£S 

WHTC*S#. A L CttiEEKf 9 0 #*±*lT«i *-5. 
i©ALCWEEII*9 8(4jfjy^S^a^5cD/\*r7- 

a em u'wawHitt gg^i^ nr^yfcasgsis 6 
Anna)'??- «t-3ic-rs. 

[0 l o i] fed 2 2li*P8«!B<D5gK:flfio3Qife^JSlc«fc 
*)«««KIH03W!!HT»y, W2 1 fcRMWBM- 

2 l ks** 3e4NKH5«4H»M3«&%i«>'«4b&. @2 

2 ft*aa-t s t. a l c wiEisiBii 9 8 *>< a® u^idww 
y ^;i^tOTio?^7»c j: y . m ^mfflvmtvm 

[0 10 2] H2 3J^JW®*»C«W)S*a6<W!aBI=J: 

&#^«6 4£»i-§ (#lfc£-££) ftbytC, 3% 
J&fI8S^£AGC : £-FlC^Si-f&. d<B*0E«ff5nE 
i'fi^tSSf 6 4 aoa^j, yUit»mm^ 6 4^08 

S, £<7>SWm. ^T3©ta^»6 4<^f»#Cl (0<G< 
1) Xttnr2^fc^^6 4(7Dy!:®^$:-)d£tC^-t^ 

[0103] ftoT, 122 3lCfcW<\ *<f?*J 04 

imei&Mmm 7 0 cnwa *ir a » u^owhwipi 



4#H82 00 0-196169 
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Hf 6 6 tc j:^ m wMtmt smrmmm s o 3 
®4<7D (a) c^s*i*«fc^»c, ^mn^sEi 

*mw«s3 nt v ^isi^ %m<E-%®mm 7 0 « 

[0 1 0 4] |S|2 3 (CfeWT*.. ffi»©WBaBD»7 0 
ea-i-SU— if-^tf-K (LD) 1 0 5&tf3;lTVN 

k (lid) 1 0 ^tsm&i&mmn 0 

[0105] H 2 4 ttW 2 3 ©^SH®£l5CD-fiiJ©^III 
WSfcy* ^©#SQI6©^figi:ra--?5-!Sli|BJ-^>5: 
jiU 60-1, 60-2I4LOG. 6 0-3~6 0- 
20 G'tj^mm Rl, Rfttjgflt. 8 6-1. 6 6- 

2, opAttsoMiiM&^r. H2 4fe*agr*^ 

(1) . (H»%, ^-v*;u»»gE»iS*iTv^v^ 

41ft) s X^f^^l 0 4ttM»l/"Ol4HMeK6 6 (A 
LCP» S:3BH?L/TV\*<Olf, TO«^gS6 4^6 

(2) . IWW61DK7 0^^^KmjlK^ 
30 &*«lMmB9ft5Cf3 , i-*fc. aWflW«*a»6 03 

oJSSW OtSSS 6 0 - 3 b «#m=:* (g M) 
10 7 a^iWiiftT 10~10 0mst- y-©B#^ 

[0 10 6] (3) . ±gE (2) u«j([U&t«*WWk: 

S»IJ^»I3^6 0 3 OT^©J^if*2|6 0-5lC»jt6Jh, 

(4 ) . ^>yfl04 aeMHWMMMiK « 03 (A 
GCPW) feJMR-t*. 

40 ( 5 ) . B£8faS*yiisis» 7 o «isa»JW6ft9ic** 

(6) . S^^«B|^7 0{4ff^©^^^;i^^ 

( 7 ) . ^m^-^ufflelSg 7 0 tt-f ■* **4foZ)*K»% 

(8) . X'fv^l0 4td:aftl/K^flmnilft6 6 (A 
50 LCPfliil) feifflR-r*. 
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[0 10 7] «J2e^^S6 4tC<tS^ilh5>^ 
* 8 0 IC J: Sffilfflttig 8 6 ®ggfttt%0>mfttt. S&fBIl 
SRKOrt?* - # - »c J: y fcfc* ■§> 7b\ ?tl €> 1$ 1 # 1 <Z> 
BWWCfcfc. S^>T. ±SdOT^S (2) tt, ^r:*-3 

°JS3ftl#s8S 6 4 ®«W®»*JWI»S*l*a>T, -e©¥- 
[O 1 0 8 J 02 5M*^£9^0>?^Cj:£JfeJttAS 

1 0 8tt#j&ij& (Tx or node). Tx (S 

v; amm^mm. 1 1 o (Rx or 

node) , 1 1 2\3.%mm (O-AMP) , 11 

4\*±m*mm 1 1 GUiaa^-^aasiJ-e&s.. # 

ig*SS8 (O-AMP) 11 2tt£M§# <«*£StfHg 

flSSRx (SV) !C*yiB««f99t;5£fiS«W."t6. 

[0 10 9] ®2 6tt. gJ2 5tf»fcW«3Sl 1 2. ^ 
#flPTOl l 4. &tf£tl@*«giBH 1 efc^ttftig 

-K(LD) 1 0 5«rfrA/eVv5. SfcKlWKtt. SI 
4RflS£*MIeH 7 0 tt. *ABSE»$K:fW WS&h 

w*-k (lid) i o 5vm*)imm*£&m,* ± 

[odo] |32 7tt*38^©|y6eo^H&£<fc£l8&CD 

®j«fi*fi3tea!d/^Aj*. mxsm dx) .120, 

i«^ffi^*7T^A-ifl«BB/fMIH» (OAM P) 1 

2 2^2^ (Rx) 1 2 4 XSVT 
x, SVRx ttffiW^g-ajgfe SPAO j 5?«»l:7Tx U 

X*gJUPStt±Jii;£l»J. DNSttTa&SfflJfcj**. *■ 
*?*)\%Mm%.^2>t. i/^^<n±mi (XttT 
SEW) v-OcDr-^T^OAMP 1 2 2tt— 3fe©3WJ» 

[ 0 j 1 1 ] &mtmr x 1 2 0 WKKtt & 

S*&S*t« (l«|^24x&^) »tWS5ifg«Rx 1 2 

4rtKua^e»4x6eftji#M^(ftisfWB» asanas 

v\) tt&ic-ftmtJ^^WSna,, waewBtt 
*BSBS:«it&*T(»0 AMP 1 2 2#-fefltf3{6!HJW 



(14) #83200 0-1 9 6 1 69 

26 

mzMmzt\tz.®ftte. -xm® (Rx) .1 24^^ 
*. 

[0 I 1 2] gI2 B*feH2 7K^an*3WWBSSftfe 
co^fga (Rx) tcj:y<SpB|3*i*€oS»rt«7>^T©)t 

in^^*^l^(©eaa»S:ifitJTi2lfit« (Tx) tc*§ 
[0 113] J^Tli. ^"V*/WR©S3E«iffl«)fc«»®0 

2 5-027 \ztt?mm&nm*z®£&mM£k 

(1) . ***)m<m%zm*&mm%\^t&w 
svmtm (svtx) *»&awa*vs. 

(2) . #oAMP©Kafi^waaiBi»7 0tt^"y*;b 

20 (3) . £OAMPtt|^**TOfc«RilS© W*j 
(4) . *OAMPtt^r*oBK«i«WaW) 
■*-*i4:iCAy (m©OAMP*«aW"t*fc«)®i«M 

[0 1 14] (5) . i:8IEttG>SV5£ffi» (SVRx) 
±T©±^fflC)AMPtt-jg®^B95Wfi|{lS>S 
30 3t£g^E1-*„ 

(6) . TMtfKDSVJSfiff (SVTx) tt. ^TCJJ-. 
SSfifflOO AM P tt— *«) Ji6lW*WBlC*S ^ t feM^J-T 
-5. 

(7) . T8fcW©SV5SWS» (SVRx) tt. ^T©± 
jJSflWffl O AMP tt— 3£©3W8»K»K:** 3 1 Z$m* 

(8) . ±Deffl©SK3« (Tx) tt!^C^Ar*;i^C& 

(9) . ±&toa>svstfm (svtx) tt. 

[0 115] (10). &OAMP©«mft#*!&.IPl& 
7 0 tt^ir */l«WWft36W«7 bfez. t &gsftWB«:« 

(11) . =&OAMPttBI5£-t^ai3o , e^§5©S&ff5: 
«SSi"^^«)(7Di«figSWV%*lh$-li:s 3*ttW/«:-)eiC« 

(12) . *OAMPlt ^-*-<§-^©7£T\ 5tm* 

no =bnWRcaeWs*t6) . 
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(13) . ±8MB<©SVSfi» (SVRx) «. ±X<J> 

(14) . £T©OAMP;^*:M#<03Oe*ffl&*T 

(a) tt^-V*A«2c:h I 4ch, 8 ft 

( b ) }W©ff^;nm (o) ttAi- C^fltf 
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